dation were reduced in both drug-fed series, while mitotic index and activities of glutathione, catalase and succinate dehydrogenase were increased. Ars Alb 30C showed marginally better efficacy than Ars Alb 6C. Conclusion: Both remedies indicated potentials of use against arsenic intoxication.
Introduction
In recent times, arsenic has proved to be one of the most important toxicants, causing tremendous health hazards to large populations in some 20 countries, including large areas of West Bengal and Bangladesh, mainly through contaminated drinking water. Arsenic exposure has been linked to cardiovascular disease and diabetes. In epidemiological studies in Bangladesh, where large-scale arsenic toxicity has been reported as a result of groundwater contamination, hypertension is recorded as of most common occurrence [1] . Exposure to 20 ppb or more in drinking water has also been associated with increased mortality from cardiovascular diseases [2] . Further, cumulative arsenic exposure has been positively associated with the incidence of type II diabetes in Tai-wan, another area where arsenic contamination of water is common. Apart from these, chronic exposure to arsenic has also been implicated in anemia, peripheral neuropathy, liver and kidney damage and irritation of the skin and mucous membranes. Peripheral vascular disease is also common in chronically exposed individuals [3] . Chronic inhalation of inorganic arsenic has been shown to be associated with the risk of human lung cancer [4] . Arsenic exposure has also been linked to hepatocellular carcinoma, carcinoma, cirrhosis and hepatoportal sclerosis [5] . Besides, chronic arsenic intoxication may present as diffuse symptoms: headache, fatigue, confusion, polyneuritis with distal weakness, exfoliative dermatitis, hyperkeratosis, hyperpigmentation and Mees' lines. Long-term administration of inorganic arsenic has produced liver lesions, anemia and pathological skin changes in animal models [6] . Clastogenic activity has been consistently demonstrated in vivo when inorganic arsenic compounds have been investigated in the bone marrow of mice [7] . Arsenic trioxide has induced low incidences of carcinomas, adenomas, papillomas and adenomatoid lesions of the respiratory tract in hamsters after intratracheal instillation. A high incidence of lung carcinomas was induced in rats following a single intratracheal instillation of a pesticide mixture containing calcium arsenate. Intratracheal instillations of calcium arsenate into hamsters resulted in a borderline increase in the incidence of lung adenomas, while no such effect was observed with arsenic trisulfide. Sodium arsenite enhanced the incidence of renal tumors induced in rats by intraperitoneal injection of N-nitrosodiethylamine [8] . Administration of high doses of inorganic arsenic by oral, intraperitoneal or intravenous routes may cause embryo lethality, increased resorptions or fetal malformations in laboratory animals [7] . The major teratogenic effects induced by inorganic arsenic in laboratory animals are neural tube defects. The malformations seen are dependent on the dose of arsenic administered as well as the gestational age. A study in mice orally intoxicated with arsenic, however, found no significant impact on their reproductive success. Yet, a slightly altered male:female ratio and a slight trend towards a smaller number of pups per litter were noted [9] .
Arsenic is found in food, soil, water and airborne particles as a result of both natural and human activities [10] . More than 80% of arsenic compounds are used to manufacture products with agricultural applications such as insecticides, herbicides, fungicides, algicides, sheep dips, wood preservatives, dye stuffs and medicines [11] . Inorganic arsenic is more toxic in nature and has been classified by the International Agency for Research on Cancer (IARC) as a group 1 carcinogen [12] .
A series of our earlier studies [13] [14] [15] [16] [17] [18] highlighted the ameliorative potentials of a potentized homeopathic drug, Arsenicum Album (Ars Alb) 30C at different fixation intervals against a single dose of injection of arsenic trioxide. However, the efficacy against repeated injections of As 2 O 3 , which produce more pronounced effect, was not studied earlier. The present investigation was therefore carried out to ascertain the comparative efficacies of 2 microdoses of Ars Alb, namely 6C and 30C, in ameliorating toxicity inflicted by repeated sublethal injections of arsenic trioxide, simulating a chronic condition of exposure.
Materials and Methods

Animals
Swiss albino mice, Mus musculus, reared in the Animal Facility House of the Department of Zoology, Kalyani University, under the supervision of the Animal Welfare Committee, University of Kalyani, were used for all in vivo experiments with prior approval of the Institutional Animal Ethics Committee. Mice were provided normal low-protein diet made of wheat, flour and powdered milk without any other animal protein supplementation and water ad libitum.
Mice were randomized and a group of 30 healthy mice of both sexes, weighing between 25 and 30 g, were used for each fixation interval. Each group of 30 mice was divided further into 5 sets of 6 mice each.
Experimental Protocol: Control Series
Negative Control This group of healthy normal mice was maintained on normal low-protein diet, but was not treated with arsenic.
Alcohol Control
The vehicle of the homeopathic remedies being ethyl alcohol, a group of healthy mice were fed diluted succussed alcohol (to minimize lives of mice only succussed Alc 30 was used as a common control, since no significant difference in results was obtained in all previous studies in this laboratory between Alc 6 and Alc 30) along with normal low-protein diet.
Positive Control As 2 O 3 -Treated plus Succussed Alcohol-Fed
Groups. This group of normal low-protein diet-fed mice was injected 0.016% As 2 O 3 and fed Alc 30, till they were sacrificed, to learn about modulated effect, if any, produced by ethyl alcohol on arsenic-intoxicated mice.
Arsenic-Intoxicated Group: As 2 O 3 -Treated Group. This group of low-protein diet-fed mice was injected 0.016% As 2 O 3 solution at 1 ml/100 g body weight at an interval of 7 days till sacrificed.
The potentized form of the homeopathic drug, Ars Alb 6C and Ars Alb 30C, and the placebo (Alc 30 in this case, derived by the same homeopathic dilution and succussion procedure, but without arsenic trioxide as the starting material used in case of preparation of the homeopathic remedies), were obtained by the use of standard procedure. These were procured from Boiron Lab, Lyon, France, as gift. During potentization of the homeopathic remedies, 1 ml of original (1%) metallic salt solution prepared from Analytical Reagent quality arsenic trioxide (powder) dissolved in a mixture of glycerine and 70% alcohol is diluted with 99 ml of 70% ethyl alcohol approximately and given 10 machine-operated, moderate, equal and successive jerks to produce the potency 1. Similarly, 1 ml of the drug solution at potency 1 is again added with 99 ml of 70% ethanol and 10 jerks are given to produce potency 2 and in this way by successive potentization, the 6th and 30th potencies of Ars Alb (Ars Alb 6C and Ars Alb 30C, respectively) were produced (centesimal dilution). Similarly, alcohol (Alc 30) was potentized from 70% ethyl alcohol by successive jerks and dilution procedure. One milliliter each of Ars Alb 6C and Ars Alb 30C was diluted separately with 20 ml of double-distilled water to make the stock solution of Ars Alb 6C and Ars Alb 30C. In the same way, the stock solution of succussed alcohol was made. To minimize lives of mice, only succussed Alc 30 was used as a com mon control, since no significant differences in results were obtained in all previous studies in this laboratory between Alc 6 and Alc 30.
Feeding Procedure and Dosage
Each mouse was orally fed 1 drop (0.06 ml) of stock solution of Ars Alb 6C (three times daily) or Ars Alb 30C or Alc 30 (twice daily), as the case may be, through gavage with the aid of a fine pipette.
Laboratory Methodology
Cytogenetical Assay
The standard cytogenetical protocols, like assays of chromosome aberrations (CA), micronuclei (MN), mitotic index (MI) and sperm head anomaly (SHA), have been adopted in the present study for testing genotoxicity [19, 20] . A total of 300 bone marrow cells were observed for CA, 3,000 for MN, 5,000 cells for MI and 5,000 sperms for SHA analysis.
Biochemical Assays
Preparation of Tissue Extracts. Mice were killed by cervical dislocation and their liver and spleen tissues were excised and placed in an ice bath. Approximately equal amounts of liver and spleen tissues were homogenized separately and diluted in phosphate buffer saline followed by centrifugation at 3,000 g for 20 min in a cooling centrifuge (C24; Remi Instruments, Mumbai, India). The supernatant from each homogenate was used as aliquot. For the study of aspartate and alanine amino transferases (AST and ALT, respectively), acid and alkaline phosphatases (AcP and AlkP, respectively), lipid peroxidation (LPO), reduced glutathione (GSH) content, catalase (CAT) and succinate dehydrogenase (SDH), standard methods [19] [20] [21] were adopted.
Pathological Parameters
Estimation of Blood Glucose Level. Blood glucose content was assayed by the GOD-POD Endpoint Colorimetric assay kit supplied by Span Diagnostics Limited, Baroda, India.
Determination of Hemoglobin Content. Hemoglobin content was determined according to the manufacturer's protocol (Span Diagnostics Limited) with the help of a hemometer (Marienfeld, Lauda-Königshofen, Germany).
Serum Hormone Assays. Serum estradiol and testosterone contents were assayed by using the appropriate diagnostic kit (EQUIPAR srl, Saronno, Italy) with the aid of an ELISA reader (Eldex 3.8; Eldex Laboratories, Napa, Calif., USA) at 450 nm.
Matrix Metalloproteinase Activity. For the study of matrix metalloproteinase (MMP) activity, the method of Billings et al. [22] was adopted.
Determination of Elemental Arsenic Content. The arsenic contents in liver and spleen tissues were measured by the standardized atomic absorption spectrometry [23, 24] .
Statistical Analysis and Scoring of Data
Statistical significance of the difference between experimental groups was calculated using Student's paired t test for 2 means [25] and one-way ANOVA (SPSS 10.0; SPSS Inc., Chicago, Ill., USA). p ! 0.05 was considered significant.
Results
Cytogenetical Studies
Chromosome Aberrations Compared with normal chromosomes in metaphase plate ( fig. 1 a) , several types of CA of both major and minor types were observed in certain plates of As 2 O 3 -and As 2 O 3 + alcohol-fed mice ( fig. 1 b-d; fig. 2 ). The reduction in frequencies of total aberrations in both Ars Alb 6C-and Ars Alb 30C-fed series was significant at 120 days (p ! 0.001). Ars Alb 30C appeared to show a greater magnitude of protective ability, particularly at longer fixation intervals.
Sperm Head Anomaly
Sperms showing abnormal head morphology ( fig. 1 eg) were greater in number in different arsenic treatment series ( fig. 3 ). The frequencies of SHA were considerably decreased in both Ars Alb 30C-and Ars Alb 6C-fed series, the differences with regard to controls were statistically significant at all fixation intervals except at day 60 for Ars Alb 6C. Though Ars Alb 30C and Ars Alb 6C showed very close protective effects at all fixation intervals except at day 30, the efficacy of Ars Alb 30C and Ars Alb 6 by Ars Alb 6C appeared to be a little better than that of Ars Alb 6.
Mitotic Index
There was a gradual reduction in the frequencies of MI in the arsenic trioxide-injected group ( fig. 4 ) . In Ars Alb 30C-fed series, there was an increase in MI frequency at all fixation intervals, while in Ars Alb 6C-treated series the increase in MI frequency was statistically significant only at days 90 and 120.
Micronucleated Erythrocytes
The highest percentages of MN ( fig. 1 h-i) were noticed in As 2 O 3 + alcohol-fed mice at all fixation intervals. In both Ars Alb 6C-and Ars Alb 30C-fed mice there was a gradual reduction in MN at successive intervals of fixation, except at day 60. The magnitude of protection rendered by Ars Alb 6C was better than Ars Alb 30C at days 60 and 90, while very close effects were obtained for both Ars Alb 6C and Ars Alb 30C at days 30 and 120 ( fig. 5 ).
Biochemical Changes
AcP and AlkP Activities The AcP activity in As 2 O 3 + alcohol-fed series was significantly increased in both liver and spleen tissues at all fixation intervals when compared with normal controls ( table 1 ) . Decrease in liver AcP activity of As 2 O 3 + Ars Alb 30C-fed mice was at a higher scale (p ! 0.0001) than that for the As 2 O 3 + Ars Alb 6C-treated group (p ! 0.01 to p ! 0.001) except at day 90. In the spleen tissues of both drug-fed groups there was a slight increase in AcP activity at day 90, which again decreased at day 120.
The AlkP activity in As 2 O 3 + alcohol-fed series was notably increased in both liver and spleen tissues at all fixation intervals when compared with normal controls ( table 1 ). In the liver tissue of As 2 O 3 + Ars Alb 6C-treated and As 2 O 3 + Ars Alb 30C-treated groups a minor wave of increase and decrease in the activity of AlkP was observed at day 90 and 60, respectively. In the spleen tissue of As 2 O 3 + Ars Alb 30C-fed mice, a slight increase in AlkP activity was observed at day 60 which again decreased at day 90 and 120, unlike that of Ars Alb 6C, where the activity gradually decreased at all fixation intervals (p ! 0.05 to p ! 0.01).
Lipid Peroxidation LPO activity ( table 1 ) was significantly decreased in Ars Alb 30C-fed (p ! 0.05 to p ! 0.001) and Ars Alb 6C-fed (p ! 0.05 to p ! 0.01) groups of mice when compared with arsenic trioxide-treated series at all fixation intervals in both tissues. The protection rendered by Ars Alb 30C appeared to be greater than that for Ars Alb 6C.
AST and ALT Activities
The AST activities in As 2 O 3 + alcohol-treated mice were appreciably enhanced at all fixation intervals in liver and spleen compared to normal controls ( table 2 ). The decrease in AST activities in the liver of As 2 O 3 + Ars Alb 30C-fed mice was more appreciable at all fixation intervals (p ! 0.05 to p ! 0.001) than that of the As 2 O 3 + Ars Alb 6C-fed group. But in spleen of As 2 O 3 + Ars Alb 6C-fed mice, a slight increase in AST activity was observed at day 90, which again decreased at day 120, the increase and decrease both being statistically significant.
The decrease in ALT activities ( that of the As 2 O 3 + Ars Alb 6C-fed group. However, in spleen, an increase in ALT activity was observed at day 60 in the As 2 O 3 + Ars Alb 30C-fed group, the reason of which was not quite clear. The activity again decreased at consecutive fixation intervals.
GSH Content
The increase in GSH content ( table 2 ) was more pronounced in both liver and spleen tissues of As 2 O 3 + Ars Alb 30C-fed mice than of As 2 O 3 + Ars Alb 6C-fed mice, when compared to As 2 O 3 + alcohol-fed series. However, this protective effect of the remedy was seen both in liver and spleen tissues only at longer fixation intervals.
CAT and SDH Activities
CAT and SDH activities were assayed only at longer fixation intervals, that is days 90 and 120, when their activities were more detectable. CAT activity in As 2 O 3 + alcohol-fed series was notably decreased in liver and spleen tissues at both fixation intervals when compared with normal controls ( table 3 ). In both drug-fed series there was a significant recuperation in CAT activity. The efficacy shown by As 2 O 3 + Ars Alb 30C in this regard was somewhat more pronounced than that of As 2 O 3 + Ars Alb 6C.
A similar trend was also observed in the case of SDH ( table 3 ) . Here, both remedies were almost equally effective in rendering protection against arsenic trioxide-induced hepatic damage.
Pathological Changes Blood Sugar Content
In As 2 O 3 + alcohol-fed mice, an increase in blood sugar content ( fig. 6 ) was observed at successive fixation intervals, the increase being significant at days 30 and 60 only. In As 2 O 3 + Ars Alb 6C-fed series, the blood sugar content was marked by successive waves of increase and decrease at corresponding fixation intervals. In As 2 O 3 + Ars Alb 30C-fed series, a decrease in blood sugar content was generally revealed except at day 90 when a slight increase in blood sugar level was found. The protective potential of Ars Alb 30C appeared to be a little stronger than that of Ars Alb 6C.
Blood Hemoglobin
The hemoglobin content ( fig. 7 ) was reduced in As 2 O 3 + alcohol-fed mice compared to that of normal controls, while an increase in hemoglobin content was observed in both As 2 O 3 + Ars Alb 6C-fed and As 2 O 3 + Ars Alb 30C-fed mice, the increase being significant in As 2 O 3 + Ars Alb 30C-fed series at day 90.
Serum Estradiol and Testosterone Concentration
In As 2 O 3 -and As 2 O 3 + alcohol-fed mice, a decrease in serum estrogen level ( fig. 8 ) was obtained at days 90 and 120 compared to controls. Correspondingly, an increase in serum estrogen level was observed in both As 2 O 3 + Ars Alb 6C-fed and As 2 O 3 + Ars Alb 30C-fed mice, the increase being slightly higher in case of Ars Alb 30C than in Ars Alb 6C.
Serum testosterone level ( fig. 9 ) gradually decreased in As 2 O 3 -and As 2 O 3 + alcohol-fed mice, while in the drugfed series an increase in testosterone level was observed. Ars Alb 30C showed a slightly better efficacy than Ars Alb 6C. 
Arsenic Content
The As 2 O 3 + alcohol-fed group showed a significant elevation in arsenic deposition ( fig. 10 ) in both liver and spleen tissues when compared with that of the drug-fed group. However, in As 2 O 3 + Ars Alb 30C-fed and As 2 O 3 + Ars Alb 6C-fed series, the arsenic content in the above organs was strikingly lower, Ars Alb 30C showing slightly better efficacy than Ars Alb 6C.
Zymogram Profile for Protease Activity (MMP Activity)
At 90-day fixation interval, only 1 band was expressed near 77 kDa in As 2 O 3 -and As 2 O 3 + alcohol-fed mice ( fig. 11 ) , which presumably belonged to MMP-2. In the drug-fed series, the expression of MMP-2 appeared to be somewhat lower than in the arsenic-intoxicated series. Similar results were also obtained at 120 days ( fig. 12 ) critical look would suggest that the expression of MMP-2 was slightly lower in Ars Alb 30C-fed mice than in Ars Alb 6C-fed mice (see band-width), indicating the protective ability of Ars Alb 30C to be slightly more pronounced.
Statistical Analysis of Data
Data on the significance level between different series are provided in tables 1-3 for t test values and in tables 4-8 for one-way ANOVA, the tables being selfexplanatory.
Discussion
From a series of our earlier studies [13] [14] [15] [16] [17] [18] , it was evident that a single intraperitoneal injection of arsenic trioxide induced appreciable amount of toxicity in Swiss albino mice. Arsenic treatment in repeated doses induced a greater degree of toxicity in mice, as evidenced by elevation in the deposition of arsenic trioxide in both liver and spleen tissues. Cytogenetical parameters were studied to assess As 2 O 3 toxicity at the genome level. Various forms of CA manifest either disorientation or breakage of DNA strands or some destructive changes in the protein matrix. SHA primarily point to disorientation of protein molecules. Incidentally, the ability of the potentized remedies, which hardly contained even a single molecule of the original drug substance, to repair/protect, could only be accomplished through suitably activating the inherent mechanism for repair of DNA and/or protein. Further, the extent of SHA and its repair/protection would indicate that the remedies could have positive influence on the gonadal tissues as well. The damage on sperm head morphology would also point to the risk of generation of distorted or defective offspring. Occurrence of MN in the arsenic-treated group could be due to their chronic effect on the chromosomes in different stages of cell cycle or due to their clastogenic and spindle-poisoning effect. Decrease in MI in arsenic-treated series of mice could be due to a decrease in the rate of cell division in the bone marrow cells.
Experimental studies have shown that exposure to arsenite results in LPO. Results of an epidemiological study of chronic exposure of Chinese residents to arsenic-containing drinking water indicated that although the activity for superoxide dismutase in blood did not differ significantly between the group exposed and the low-exposure group (control), the mean serum level of lipid peroxides was significantly higher among the high-exposure group [26] . Twelve weeks of arsenic exposure promote malondialdehyde production in both liver and brain samples [27] . Exposure to arsenic results in decreased GSH content. It was reported that after 1 h of exposure to arsenic (15.86 mg/kg body weight), the GSH concentration was significantly decreased in the liver of male Wistar rats [28] . In addition to a significant reduction in GSH levels, a marked elevation in MDA production may also contribute to arsenic-induced oxidative stress. The present study corroborates this fact and the levels of LPO were significantly higher in the arsenic- exposed group. Arsenic exposure increases oxidative damage to lipids and proteins and decreases the levels of antioxidants. The present study reported a significant reduction in the activities of antioxidant enzymes like CAT and GSH. The same results were also obtained in the case of SDH. The liver appeared to be one of the major organs in which arsenic caused considerable damage, tissue necrosis and other histological as well as biochemical changes [13] [14] [15] [16] [17] [18] . Liver damage as a consequence of arsenic poisoning has also been reported in human subjects [29] . The gradual increase in the activities of liver function enzymes like ALT, AST, AcP and AlkP after repeated injections of arsenic trioxide corroborates this view.
There was an elevation of blood glucose level in the arsenic trioxide-injected group compared to control, the increase being significant at p ! 0.001 at day 90. On the other hand, a gradual decrease in hemoglobin level was obtained along with a decrease in serum estrogen in the arsenic trioxide-treated group. This was accompanied by an increase in serum testosterone indicating that the toxicity could also influence changes in various metabolic processes including hormonal activities.
Arsenic has been classified as a group 1 carcinogen by the IARC [12] and it is known that carcinogens have a modulatory effect on metalloproteinase expression. A number of nonmatrix proteins are also known to be involved in inflammation, cell growth and differentiation [30] . MMP are a family of Zn 2+ -and Ca 2+ -dependent endopeptidases secreted by both normal and transformed cells, capable of degrading collagenous and noncollagenous components of extracellular matrix [31, 32] . The results of the present study revealed a high level of expression of metalloproteinase enzymes in As 2 O 3 -as well as As 2 O 3 + alcohol-treated mice. From the analysis of substrate specificity (gelatin) and molecular weight (97 kDa), it was suspected to be MMP-9, which showed increase in expression level in the arsenic-treated mice, but the activation was much lower in the drug-fed mice. This is in conformity with high levels of expression of metalloproteinases reported in pathological conditions such as wound healing, angiogenesis, tumor invasion, metastasis [33] [34] [35] [36] , arthritis, emphysema and apoptosis [37, 38] .
The present investigation reflects the comparative efficacies of 2 microdoses of a potentized homeopathic drug, Ars Alb 6C and 30C, in amelioration of arsenic-induced toxicity. Reduction in the frequencies of CA, MN and SHA, decreased levels of AcP, AlkP, AST, ALT and LPO and increase in MI, and in activities of GSH, CAT and SDH were encountered in both the drug-fed series vis-à-vis controls, providing strong evidences to have reduced toxicity in the drug-fed mice. A critical look at the results would further indicate that Ars Alb 30C had a better protective potential than Ars Alb 6C. This apparently lends support to the contention that stronger dilutions of homeopathic remedies yield a slightly better result.
To our knowledge, attempts to ameliorate arsenic intoxication by this or any other homeopathic remedies have not been scientifically made by anyone else but us [13] [14] [15] [16] [17] [18] , neither in animal model or on human. However, the efficacy of Ars Alb 200 has been reported to have ameliorating effect on stray cases of arsenic intoxication in the homeopathic literature (http://www.geocities.com/ drratiram_sharma/). In the orthodox regimen, some antibiotics, chelators and vitamins tested had only a limited success in terms of their ability to remove arsenic from within the body or in their ability to ameliorate arsenicosis [29] . Further, except for vitamins, the other substances had their own toxic effects.
Single-dose injection of arsenic trioxide can produce lingering effect of one-time injury, whereas repeated injections of arsenic trioxide produce more pronounced effects of poisoning, leading to further detrimental consequences. Since there is a natural mechanism for the removal of arsenic, one-time injection of a sublethal dose only has an effect for a limited period. On the other hand, repeated injections would ensure that arsenic deposition was sustained in different organs for a longer period, facilitating studies on long-term effect, so that it can simulate the condition of natural chronic exposure to which animal and human subjects living in a contaminated zone are exposed. The positive ameliorative effect of homeopathic remedies against repeated injections in mice could therefore be more fruitfully extrapolated for implications of human use in high-risk arsenic-contaminated areas, where the majority of subjects is exposed to arsenic from various sources.
In our random survey made in certain high-risk arsenic localities, most volunteers showed some guiding symptoms particularly of hypertension and alimentary disorders including liver ailments and/or some skin symptoms typical of arsenicosis. Therefore, most victims had some sort of homeopathic guiding symptoms for the choice of Ars Alb as the remedy suitable for administration, though apparently using Ars Alb against arsenic toxicity may look like following the principle of isopathy. However, some care should be taken at the time of its human use for those subjects who do not show any external or other guiding symptoms, particularly in the case of children, though homeopathic remedies, per se, have no or minimal side effects. To avoid any possible drug proving effect that may arise on a prolonged repeated intake of potentized homeopathic remedies, periodic monitoring of arsenic content in urine or blood and intermittent withdrawal of the remedy are advisable as precautionary measures, since it is not known if Ars Alb also has any preventive action against arsenic toxicity.
How the ultra-low doses of the potentized remedy could bring about multiple changes in cytogenetical, enzymatic and pathological parameters is rather unclear at our present state of knowledge. Incidentally, KhudaBukhsh [39] [40] [41] has proposed a working hypothesis that one mechanism through which the potentized homeopathic drugs act could be regulation of expression of certain relevant genes. This explanation seems to be plausible because all biomarkers tested are regulated by specific genetic regulatory mechanisms, and without involvement of these regulatory mechanisms, such positive results could not have been achieved.
